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∂tu(x, t) = Δu(x, t) + F (u(x, t)) + p(t)G(x, t),  
 Ω × (0, T ),)*




(x, t) = 0, 
 ∂Ω × (0, T ).)*
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∣∣∣∣ ≤ CM |y − y′|, k = 0, 1, |y|, |y′| ≤ M.
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3	 p(t) 	 
up(γ(t), t) = h(t), 0 < t < t0.
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‖(A + θ)αe−tA‖ ≤ C0t−α, α > 0,
‖u‖L∞(Ω) ≤ C0‖(A + θ)αu‖, α > 1
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,
‖e−tAa‖L∞(Ω) ≤ CT‖a‖L∞(Ω), 0 ≤ t ≤ T.
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G(γ(t), t) = 0, 0 ≤ t ≤ T.
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 up ∈ C([0, t0]; L∞(Ω)) ∩ H1(0, t0; L∞(Ω)) 
up(γ(t), t) = h(t), 0 ≤ t ≤ t0,
‖p‖L2(0,t0) ≤ C(‖h′‖L2(0,t0) + ‖F (0)‖L∞(Ω)).
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, 0 ≤ t ≤ t0,
‖up‖C([0,t0];L∞(Ω)) ≤ C(‖p‖L2(0,t0) + 1).
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B(R) = {u ∈ C([0, t0]; L∞(Ω)); ‖u‖C([0,t0];L∞(Ω)) ≤ R}.
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e−(t−s)AF (up(s))ds, t > 0,
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e−(t−s)AF (u(s))ds, t > 0.
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≤ C√t0M + Ct0CR.
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‖u(s) − v(s)‖L∞(Ω)ds ≤ CRt0‖u − v‖C([0,t0];L∞(Ω)),
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‖Ku − Kv‖C([0,t0];L∞(Ω)) ≤ CRt0‖u − v‖C([0,t0];L∞(Ω)).
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u′p(t) = p(t)G(t) −
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e−sAF ′(up(t − s))u′p(t − s)ds, t > 0.
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‖u′p(t)‖L∞(Ω) ≤ C|p(t)| + C
∫ t
0
|p(s)|‖(A + θ)1+α−γe−(t−s)A(A + θ)γG(s)‖ds
+ C‖F (0)‖L∞(Ω) +
∫ t
0
‖F ′(up(t − s))‖L∞(Ω)‖u′p(t − s)‖L∞(Ω)ds
≤ C|p(t)| + C
∫ t
0




≤ C|p(t)| + CM
(
t2γ−2α−10
2γ − 2α − 1
) 1
2
+ C + CR
∫ t
0




‖u′p(t)‖L∞(Ω) ≤ C(|p(t)| + 1) + C
∫ t
0
(|p(s)| + 1)ds, 0 ≤ t ≤ t0.)*
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‖up(t) − uq(t)‖L∞(Ω) 
 ‖u′p(t) − uq(t)′‖L∞(Ω) # ‖p‖L2(0,t0), ‖q‖L2(0,t0) ≤ M  ' 
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F (up(s)) − F (uq(s))
)
ds, 0 < t < t0,
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 # ‖p‖L2(0,t0), ‖q‖L2(0,t0) ≤ M 9 &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‖up‖C([0,t0];L∞(Ω)), ‖uq‖C([0,t0];L∞(Ω)) ≤ C,
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





‖up − uq‖C([0,t0];L∞(Ω)) ≤ C‖p − q‖L2(0,t0).)*
.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 













F ′(up(t − s)) − F ′(uq(t − s))
)
u′q(t − s))ds
≡ (p − q)(t)G(t) + I1 + I2 + I3.

















≤ C‖p − q‖L2(0,t0).
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|F ′(up(x, s)) − F ′(uq(x, s))| ≤ C|up(x, s) − uq(x, s)|
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‖F ′(up(s)) − F ′(uq(s))‖L∞(Ω) ≤ C‖up(s) − uq(s)‖L∞(Ω)
≤ C‖(A + θ)αup(s) − (A + θ)αuq(s)‖.
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‖F ′(up(s)) − F ′(uq(s))‖L∞(Ω)‖u′q(s)‖L∞(Ω)ds
≤ C‖p − q‖L2(0,t0)
∫ t
0
‖u′q(s)‖L∞(Ω)ds ≤ C‖p − q‖L2(0,t0).
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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‖u′p(t) − u′q(t)‖L∞(Ω)
≤ C|p(t) − q(t)| + C‖p − q‖L2(0,t0) + C
∫ t
0








(|p(s) − q(s)| + ‖p − q‖L2(0,t0))ds,
  9




|p(s) − q(s)|ds, 0 ≤ t ≤ t0.
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  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C([0, t0]; L
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 L2(0, t0) 8

|(K0u)(t)| ≤ C‖u(t)‖L∞(Ω) ≤ C1‖(A + θ)αu(t)‖)*
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−sAF (up(t − s)))ds,
0 < t < t0.
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 up(t)  A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up(γ(t), t) = h(t), 0 < t < t0.)*
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h′(t) = p(t)(K0G)(t) +
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−sAF ′(up(t − s))u′p(t − s))ds, 0 < t < t0.
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Q(t, s) = K0(e
−(t−s)AG(s)), 0 < s < t < t0.
8
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  ∂tQ(t, s) = −K0(Ae−(t−s)AG(s))9 0 < s < t < t0 8#
|∂tQ(t, s)| ≤ C‖(A + θ)αAe−(t−s)AG(s)‖ ≤ C‖(A + θ)1+α−γe−(t−s)A(A + θ)γG(s)‖
≤ C(t − s)γ−α−1‖(A + θ)γG(s)‖C([0,t0];L2(Ω)), 0 < s < t < t0,
 
|∂tQ(t, s)| ≤ C(t − s)γ−α−1, 0 < s < t < t0),*
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 
  )>*9 & 
 A
 
 3 L 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K0{e−sA(F ′(up(t − s))u′p(t − s))}ds
}





p ∈ L2(0, t0); ‖p‖L2(0,t0)
≤
∥∥∥∥h′ − K0(e−tAF (0))K0G
∥∥∥∥
L2(0,t0)
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 p ∈ UM1 8
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‖u′p(t)‖L∞(Ω) ≤ C(|p(t)| + 1) + C
∫ t
0
(|p(s)| + 1)ds, 0 ≤ t ≤ t0.)G*
 )* 




|p(s)| · |∂tQ(t, s)|ds + C
∫ t
0
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0 ) ≤ 2M1 + 1,

 Lp ∈ UM1  8	  3# # )*   3
. & &  3  L : UM1 −→ UM1    
 
  # t0 > 0   	= 
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E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|p(s) − q(s)|(t − s)γ−α−1ds
≤ C‖p − q‖L2(0,t0)
(
t2γ−2α−10






































‖F ′(uq(s)) − F ′(uq(s))‖L∞(Ω)‖u′q(s)‖L∞(Ω)ds.
 )* 
 )>* &  ‖F ′(up(s))‖L∞(Ω) ≤ C 

‖F ′(up(s))−F ′(uq(s))‖L∞(Ω) ≤ C‖up(s)−uq(s)‖L∞(Ω) ≤ C‖(A+θ)αup(s)−(A+θ)αuq(s)‖.
  		
	      	 
	  	
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‖u′p(s) − u′q(s)‖L∞(Ω)ds + C
∫ t
0
























0 )‖p − q‖L2(0,t0), 0 ≤ t ≤ t0,
  9 L    
 
 # UM1  UM1 #  t0 > 0 8	 # h ∈ H1(0, t0)9 
.   	
 6	 p ∈ L2(0, t0) 	  )*  ' 
 h(0) = 09   
 
 )*
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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   3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  up, uq .   
 t ∈ (0, T ) 




{ ‖up‖C([0,T ];L∞(Ω)), ‖uq‖C([0,T ];L∞(Ω)) ≤ M,
‖p‖L2(0,t0), ‖q‖L2(0,t0) ≤ M.
	     ),*   (p, up) (q, uq) 
up(γ(t), t) = h(t), uq(γ(t), t) = j(t), 0 < t < T.

     C > 0  
‖p − q‖L2(0,T ) ≤ C‖h′ − j′‖L2(0,T ).
		  )>*9 )1* 
 ),*9     )*9 & 
 3
‖u′p(t)‖L2(0,T ;L∞(Ω)), ‖u′p(t)‖L2(0,T ;L∞(Ω)) ≤ CM .),*
' 
 (p, up) 
 (q, uq)  # )*9 & 
(p(t) − q(t))(KG0)(t) = h′(t) − j′(t) −
∫ t
0





−sA(F ′(up(t − s))u′p(t − s) − F ′(uq(t − s))u′q(t − s))ds.
'    )*9 )G* 


















   
 )>*9 ),* 
 ),,* & 
     

|p(t) − q(t)| ≤ C|h′(t) − j′(t)| + C
∫ t
0













, 0 ≤ t ≤ T.
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|p(t) − q(t)|2 ≤ C|h′(t) − j′(t)|2 + C
∫ t
0
|h′(s) − j′(s)|2ds, 0 ≤ t ≤ T.
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∂tu = Δu − ∂ta + p(t)G(x, t)  
 Ω × (0, T ))1*








 Ω × (0, T ))1*
a(x, 0) = 0,  
 Ω)1*




(x, t) = 0,  
 ∂Ω × (0, T ).)1*
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 aeq(x) = 1 #
x > Af 9 &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|∂ta1(x, t)| − ∂ta2(x, t) ≤ c1
(
|u1(x, t) − u2(x, t)| +
∫ t
0
|u1(x, ξ) − u2(x, ξ)| dξ
)
|∂tta1(x, t)| − ∂tta2(x, t) ≤ c2
(
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e(ti) = h(ti) − u(γ(ti), ti))1*
p(ti+1) = k1e(ti) + k2
ti∫
t0
e(t) dt + k3ė(ti).)1*
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